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Example:

* Drell-Yan q; distribution.

do

Get
dqr - -

For all g.

¢ =Q* > AQCD

ki + kor —‘



Regions of Transverse Momentum:

qT



Regions of Transverse Momentum:

Q> > A%QCD

qT



Regions of Transverse Momentum:

A

Q%> Adep
< >
do
dq%
qr ~ Q
>
qr
< I

Transverse momentum
totally from hard subprocess



Regions of Transverse Momentum:

A

Q%> Adep

<

qr ~ Q

qT



Regions of Transverse Momentum:

A

Q%> Adep
< >
<
qr ~ @
do
2
qu
qr ~ Agcp
>
I > qr
Hadron structure, transverse

momentum from NP Fermi motion.



Regions of Transverse Momentum:

A

Q%> Adep

< =
—— >
qr ~ Aqco qr ~ Q

qT



Regions of Transverse Momentum:

A
Q* > Adcp
< >
—— >
qr ~ Aqco qr ~ Q
do
dq7

Agep < qr < Q -
< I T

Intermediate transverse momentum:
» Transverse momentum dependence calculable
from collinear fact. using hard scale q;.
» Transverse momentum resummation.




Regions of Transverse Momentum:

A
Q* > Adcp
< >
S >
qr ~ Aqco qr ~ Q
< e a —

do Agep < qr < Q
dq%

>
qT

Needed: Unified TMD-formalism that consistently incorporates
all types of transverse momentum dependence.



What is Needed from TMD-
Factorization?

g;-distribution calculable in pQCD (small coupling and finite coefficients)
for all g.

TMD PDFs describing intrinsic properties of hadrons at low q;.
— Hard part calculable at g; 0.

TMD PDFs separately well-defined with:
— Universality (akin to collinear PDFs) or,
— Non-Universality predicted by factorization derivation (e.g., Sivers sign flip) &,
— Calculable Non-Universality from Evolution (evolution equations).

Maximum perturbative input:

— Transverse momentum dependence calculable using collinear factorization at
intermediate q;.

— Match to totally collinear factorization description at large q;.

Error is A/Q suppressed point-by-point over full range of g.



TMD-Factorization

Whiy =) [H(Q:n/Q)" Each point and each term to be
7 discussed 1n turn in rest of
talk..

X / d*ky7 d*kor Fyp, (21, K173 145C1) Fy/py (92, kors 15 Go) 6P (ka7 + kot — qr)

+ Y(QT7 Q)

AN (Collins (2011) Chapters 10,13,14)
+o((g) )

(Collins, Soper, Sterman (1982,1983))
(Ji, Ma, Yuan (2004))




What is Needed from TMD-
Factorization?

e g.-distribution calculable in pQCD (small coupling and finite coefficients)

for all g.



Regions of Transverse Momentum:

A

CVS(Q > AQCD)
Small coupling

do
dq%

q =

T
< >
Q* > A%CD , PQCD hard scale for all g;




What is Needed from TMD-
Factorization?

« TMD PDFs describing intrinsic properties of hadrons at low dr.

— Hard part calculable at g; = 0.



TMD-Factorization

Why =Y |He(Q; n/Q)"
7

X / A’k d*kor By p, (71, ki 15 (1) Ftp, (22, kor; 15 C2) 03 (k17 + kor — qr)




What is Needed from TMD-
Factorization?

e TMD PDFs describing intrinsic properties of hadrons at low qj.

— Hard part calculable at g 0.



What is Needed from TMD-
Factorization?

e TMD PDFs seEaratelx well-defined with:

— Universality (akin to collinear PDFs) or,
— Non-Universality predicted by factorization derivation (e.g., Sivers sign flip) &,
— Calculable Non-Universality from Evolution (evolution equations).



TMD-Factorization

Why =Y |He(Q; n/Q)"
f

Similar to generalized TMD parton model

X / d*ky7 d*kor Fyp, (21, K173 145C1) Fy/py (92, kors 15 Go) 6P (ka7 + kot — qr)

S~~~

TMD PDF TMD PDF
for hadron 1. for hadron 2.

TMD part: gr < Q




What is Needed from TMD-
Factorization?

 Maximum perturbative input:
— Transverse momentum dependence calculable using collinear factorization at

intermediate dy.



TMD-Factorization

Why =Y |He(Q; n/Q)"
f

/ d*kir kot Fyp, (w1, kars 115.G1) Frp, (w2, kors 13 &) 62 (ki + kor — ar)

AQCD)

Ff/P1 (xlale;M; Cl) = Cf/f’(f/if/’/,le,Cl,M,Oés( )) X ff '/ Py (CU ,u + O ( ko
g
nd 7 S~ —
Perturbatively calculable Collinear PDFs
coefficient functions

Error




TMD part

Ap.1

A . . . .
(approximation applied to cross section)
: as(Q > Aqep)
= as(qgr > Aqgcep)
qr ~ AQCD / s\qT QCD
< >
do Agep < qr < Q
dq%
Good Approx. Bad Approx.
>
dr
< Q



d; regions:
e TMD part: (q;<< Q)



What is Needed from TMD-
Factorization?

e g.-distribution calculable in pQCD (small coupling and finite coefficients)
for all g.

 Maximum perturbative input:

— Transverse momentum dependence calculable using collinear factorization at
intermediate q;.

— Match to totally collinear factorization description at large q;.




TMD-Factorization

Why =Y |He(Q; n/Q)"
f

X / d*ky7 d*kor Fyp, (21, K173 145C1) Fy/py (92, kors 15 Go) 6P (ka7 + kot — qr)

+ Y(QT7 Q)




Largest g

<
qr ~ Q
< _—  aaa >
Agep < qr < Q
Good Approx. Bad Approx.




Approximations:

e TMD part: (q;<< Q)

do do qT) do
— —Apl| — )| =0 = | x —
dgr y <dQT> ( Q dqr

* Y-term: (Remainder)

do do
Ap 2| — — Ap.1 | —
P (qu P (qu)>

do do AQCD> <d0 (da
=(——-Apl|— )| +0O X | — —Ap.1 | —
(qu P (qu)) < qr R

= (01 (i) w0 (7)<



Approximations:
e TMD part: (q;<< Q)

* Y-term: (Remainder)

do do
Ap 2| — — Ap.1 | —
P (qu P (qu)>

=Ap.1 (d_a) + Ap.2 (d_a — Ap.1 (d_a)) +0 (AQCD>
dqr dqr qr Q

TMD part Y-term



Regions of Transverse Momentum:

Q* > Adcp
< >
S >
qr ~ Aqco qr ~ Q
< T >

Agep < qr < Q

Good Approx. Bad Approx.




TMD-factorization

Why =Y |He(Q; n/Q)"
f

X / d*ky7 d*kor Fyp, (21, K173 145C1) Fy/py (92, kors 15 Go) 6P (ka7 + kot — qr)

+ Y(QT7 Q)

o ((2))




What is Needed from TMD-
Factorization?

* Erroris A/Q suppressed point-by-point over full range of qgj.



Focus: TMD part

A
: as(Q > Aqep)
= A
qT ~J AQCD /aS(QT > QCD)
< =
do Agep < qr < Q
2
dqs
Good Approx. Bad Approx.

'ar < Q

Ap.1



What is Needed from TMD-
Factorization?

« TMD PDFs separately well-defined with:



Definitions:

- Integrated PDF:
f(z) =F.T. (p| (0, w™, 04) Vil (u3)y ™ Vo(us)(0)|p)
ujy = (0 10t)

- TMD PDF:

Fyip (i, kir)= F.T. (p|¢(0,w™, wy) 2?7 ¥(0) |p)



Definitions:

« Paths of Wilson lines in coordinate space:

Standard (Integrated) Unintegrated First Try

Tilt to requlate
rapidity divergences

Unintegrated “tilted” Wilson lines



Definitions:
 “Unsubtracted” TMD PDF:

F s (@, by piyp —yp) ~ F.T.

o Soft Factor:

S(b; ya,ys) ~ F.T.

36



Definitions:

(Dictated by factorization requirements)

- — 2M2$262(yp _ys)
Fy/p(,b; u@ = °F P

gkl

“Unsubtracted”

_/

(UV and rapidity Implements Subtractions/Cancellations

renormalization needed)

(Collins (2011), chapt. 13) 37



Example:

* Drell-Yan q; distribution.

do

Get
dqr - -

For all g.

¢ =Q* > AQCD

ki + kor —‘



Definitions:

(Dictated by factorization requirements)

(162 ~ Q"

- — 2M2$262(yp _ys)
Fy/p(,b; u@ = °F P

gkl

“Unsubtracted”

_/

(UV and rapidity Implements Subtractions/Cancellations

renormalization needed)

(Collins (2011), chapt. 13) 39



Origin of Square Root

yp
4B Unsub. TMD 1 1
YB
v
L.C. divergence
at neq. infinity.
<€ I >
-+ 00

— OO
I

Good Approx. Bad Approx.



Origin of Square Root

yp
yB Unsub. TMD 1 '
Yyp, YA
Unsub. TMD 2
< I =
— OO
Y + 00

Good Approx. Bad Approx.



Origin of Square Root

yp
yB Unsub. TMD 1 '
Yyp, YA
Unsub. TMD 2
YB

| Soft factor

<

— OO
I

Good Approx. Bad Approx.




Origin of Square Root

YB X :: Ypy
lim Unsub. TMD 1
Yya — O
YyB — —00 Yyp, . YA
Unsub. TMD 2 .
X =~ e
Soft factor
<€ I >
- + 00
Yy

Good Approx. Bad Approx.



Origin of Square Root

- Start with only the hard part factorized:

Funsub / \ )

0 F (y1 — (—o0)) x F3suP (400 — yo)
do = H '~ ~ =
S(+0oc, —0)



Origin of Square Root

. /\ YB YA
lim

Yya — 00 X
Yyp — —O

YB YA /
. I

— OO

n

Good Approx. Bad Approx.



Origin of Square Root

- Start with only the hard part factorized:

N Flunsub(yl . [—’X,)] > F_;.msub(_:x _ yQ)

do = H '~

S(4+00, —00)

- Separate soft part:

unsub ( ~unsub
R (y1 —(—2)) F35 (+00 —y2)
do = |H|* = — X :

V/S(+0. —0) V/ S(+00, —oc)




lim

Origin of Square Root

-~
—

'\

YB + yp,
Yya — OO
yp — —00 —
/\ YB YA
\_ W,
X
< Yp JA N
lim +
Yya — 0
O
YB YA
\_ | W,
€ >
— 0 y | + 00
I

Good Approx. Bad Approx.



Origin of Square Root

~ ™
YB ?JPl
lim
Yya — OO
Yyp — —O0
/\ YB YA
\. A
X
< Yp JA N
lim
Yya — OO
Yyp — —O0
YB YA
\ | /
€ >
— 0 y l + 00
I

Good Approx. Bad Approx.



Origin of Square Root

~ ™
—

YB + yp,
/\ YB Ya
\. ./

X
< Yp JA N
/\I yB ya

| /

yl —I—oo>

Good Approx. Bad Approx.



\

Extra
soft
factors,
multiply
by 1

/

— 0 €



Origin of Square Root

- Start with only the hard part factorized:

. Flunsub(yl — (—00)) x Fr-l).msub(_:x _ y,'.’)
do = H - :

S(+oc, —o0)

- Separate soft part:

unsub

— (— - unsub/ e
do = |H|? 21— (y1 —( x))xF:’ (+oc y_)-

\/ S(+00, —¢) \ S(+00, —0)

«  Multiply by: \x,sﬂg-Hx, ys) S(ys. —0)

A
Y

\S\'(‘—[')C- .yS ] ‘S (\ y::- _X)




~

Minus _
L.C.
div.
X
X

. Origin of Square Root .

Yya

-
O reeeeess——) 5

YB -

./
~

= div.

— 0 €






Origin of Square Root -

—

—

Yya

\

.)
~

— OO €



. Origin of Square Root -
& - =3

' ™
L eee—— ]
YB .
/\. Ys 4 —
\ Yya /
r N

— OO €



Origin of Square Root -
—

—

/\ YB Ya

\

.)
~




Origin of Square Root

Start with only the hard part factorized:

Funsub(J — (=) X F;)Jnsub(_ux — o)

5'(—%—')6. —00)

do = H/|?

Separate soft part:

unsub ( —unsub / , \
12 (y1 — (—o0))  F3 (+00 — y2)
do = |H|*? —— / X —— 72/

\/S(+00, —o0) \/ 8 (400, —o0)

Multiply by:

V—"’S‘(*x ) S(y.. —)

\ 5(—-96 )S(J —00)

‘ v':l' §(+x° ls)
. — | 2 Funsub — (—n~c [ — I8,
Rearrange factors: do = |H| { Py — x))\:,. §( 200, —o0)S(y.. — )}

~unsub S'(ys —’.)C)
X 5 (00 — Y2 )4/ = —
- \ S(+o00.—o¢)S(+o¢.ys)




lim
Yya — 00
Yyp — —O

lim
Yya — 0
Yyp — —X

— OO €

Origin of Square Root .
—

—

/\ YB Ya

v

— ya

~Yyp, >

_
Al ;




Origin of Square Root

Start with only the hard part factorized:

FUHSU‘J(J — (—o¢)) x Fymsub( 4o Y2 )

do = H/|? -
S(+oc, —o0)

Separate soft part:

R Funsub 1 — (—00 Funsub 100 — 1
do = [H]? \(Jl (%)) B2 y2)

\/ S(—x. —0) \.,."":'S'(-}-'x:. —oQ)

Multiply by /5. v) S5 )

V5 (+00,3.) 8(ys, —0)

Rearrange factors: do = [H/|? {Fl““s“"(yl _ (_x))\l,. (+0,¥.) }

| S(+00, —00)S(y., —20)
Separately ———

_ \ | S(ys =)
-~ ¢ .;.msub 400 — Yo )t | = <
well-defined ‘N{ 2 ey S(—x.—’x:)S(——x.ys)}




Definitions:

(Dictated by factorization requirements)

(162 ~ Q"

- — 2M2$262(yp _ys)
Fy/p(,b; u@ = °F P

gkl

“Unsubtracted”

_/

(UV and rapidity Implements Subtractions/Cancellations

renormalization needed)

(Collins (2011), chapt. 13) 60



TMD-Factorization

Why =Y |He(Q; n/Q)"
f

X / d*ky7 d*kor Fyp, (21, K173 145C1) Fy/py (92, kors 15 Go) 6P (ka7 + kot — qr)

+ Y(QT7 Q)

o ((2))




Evolution

« Collins-Soper Equation:

Perturbatively
n ~ calculable from
_ O F(z,br,p,¢) = K(bp; ) definition at small b.
Oln /¢ T
K (br; p) = %8(3 In gEZTi” _OO;
n T, 700, Yn
- RG:
- ) h
N Perturbatively
—  dln F(x,br; pu, calculable, from
Elln,u & C) — _”YF(Q(N% C/M2) definitions

—



Scales

* UV divergences: ! Hard

~

dK
dln p

d1n F(z,br; i, ¢)
dln p

= —vk (g(p))

= —vr(g(p); ¢/1°)

A Non-Hard



Scales

UV divergences: | Hard

H i (Q; 1/ Q)M =

Cras |3 1 72
51 Hg | (1 += [
2 R / 2

™

* Noy,in hard part. /

* Pert. theory with: 4 ~ @

A Non-Hard

“In (Q%/p?) — 5 In® (Q*/u?) —4 + —D + O(a?)



Scales

* UV divergences: ! Hard

~

dKK
dln p
d1n F(z,br; i, ¢)
dln p
* Light-cone divergences:
dln F(z, by, i, C) -

= —vk (g(p))

= —vr(g(p); ¢/1°)

dln+/C = K(br; )
Hadron 2 Hadron 1
< >

A Non-Hard



Recall: Origin of Square Root

YB YP
—
Yp, Yya

Good Approx. Bad Approx.



Scales

* UV divergences: ! Hard

~

dK
dln p

d1n F(z,by; p, C)
dln p
* Light-cone divergences:

= —vk (g(p))

= —vr(g(p); ¢/1°)

dln F(x, by, pt, C) _ R(bp: )
d1ln+\/C ’

n 2 Hadron 1
- )

* Pert. theory requires:

¢~ u? J Non-Hard



Scales

UV divergences: Hard

* Light-Cone divergences:

* Maximize Hadron 2 Hadron 1
perturbative input. |

Non-Hard



Recap

Regions of Transverse Momentum:

N

Q> > A(2QCD

<z =
— <
qr ~ Aqcp qr ~ Q
e >
do Agep < qr < Q
dqr
Good Approx. Bad Approx.

N ¥




Recap

Regions of Transverse Momentum:

A

Why =3 |Hp(Q; n/Q)"
f

Similar to generalized TMD parton model

X / ki1 &kor Fy/p, (21, ks 115 G1) Frypy (w2, kors 13 C2) 0P (k7 + ko — qr)

S~~~

TMD PDF TMD PDF
for hadron 1. for hadron 2.

TMD part: gr < Q




Recap

Regions of Transverse Momentum:

A

Why =3 |Hp(Q; n/Q)"
f

Similar to generalized TMD parton model

X / d*kyr d*kor Fyp, (21, %173 165,C1) F/p, (22, kot 13 G2) 6% (ki + kar — ar)

S~~~

TMD PDEF TMD PDF A
CD
Fpyp, (w1, ks 5 G1) = Cpypr(a /o’ kar, Gy py s (1) ® froypp, (275 ) + O ( leT )
\ J \ )
Y W_/
Perturbatively calculable Collinear PDFs
coefficient functions

Error




Recap

Regions of Transverse Momentum: i
Evolution
Wpy = . Collins-Soper Equation:
Perturbatively
I calculable from
_ I Fé(lg;’[z/%’“’o — K (bT;T,u) } defir,;'ition at small b.
~ 1 0 g(bT;yn,—oo)
K(br;p) = = =
RG: ri) 20yn  S(br;+00,yn)
dK )
T da —k (9(1))
5 Perturbatively
— dln F(x,br;pu, calculable, from
—— - ilxlnz; : C) — _'YF(Q(N)SC//JQ) definitions
T /




Implementation (b;-space)

One physical scale for evolution,
dictated by requirements of PT: K~y C1 ~ V G2~ @

Fy/p(z,br,p,¢) = Z 1 g(:'fﬁj(l’//l’- byi by 9(tn)) [/ H (T, pp) X 1 A
j e ’
X exp {111 %K(b.ai ) + f;: %f, {‘:F(g(!l’)i L —ln %‘:K(Q(H’))] } Xj B
X exp {gj/H(‘r-bT) +91{(5T)111£} 1 C
5\ b
b.(by) = v +Z§/b%mw uo(br) ~ 1/b. >(CS matching)




Evolved TMD PDFs constructed from

old fits:

Up Quark TMD PDE, x= 09
(Aybat, TCR (2011))

(CSS formalism.)

FSG Up Quark Sivers Function
I> T | T T T | T
%y e = |- 1 _
<} = o Bochum Fits Q=Vv2.4 GeV
= - > —\~ _ — — — Q=5GeV
M_ L S 001 ~_ e e Q=91.19 GeV
O\h | n - s BT = — _\
- & ey
LIRS L 0.0001 ST e—
;"’ 015 TMD evolution z_"’ 0.15 TMD evolution
1 ]
o HERMES  + o HERMES  +
E £ o4 COMPASS { EE o COMPASS {
< <
0.05 0.05
0 0
02 03 04 05 06 07 08 o 02 04 06 08 1 12
(Aybat, Prokudin, TCR (2011)) Pry (GeV)

(COMPASS, (2011)

https://projects.hepforge.org/tmd/




Afj?“’h"”’;)

::;{:-
|
|
|

AEI?(%'%)

e Spin dep.

More recent fitting

Fixed scale. Sum rules.

(A. Bacchetta, M. Radici (2012))

Lowest order evolution:
(M. Anselmino, M. Boglione, S. Melis (2012))

COMPASS PROTON - DGLAP

0.15
0.1
0.05 |
0 - —
-0.05
-0.1
-0.15 |

0.15
0.1
0.05
ofF--
-0.05
-0.1
-0.15

Direct fitting in coordinate space.

COMPASS PROTON - TMD

w T 1 ] RERS
0.1
$ 0.05
= or-
a2 005}
01 |
-0.15 |

roT 1 ] 015 |
o1}
005 |
0 f--+t
-0.05 |
-01 |
-0.15 |

AEI?(%'%)

02 04 06 08 05 1 15
P; [GeV]

0.01 0.1

(Z.-B. Kang,J.-W. Qiu (2012))

h
p—

0.01 0.1

02 04 06 08

(Boer,Gamberg,Musch,Prokudin (2011))

Other current fitting activity:
(Torino-JLab group: A. Prokudin, S. Melis,...)

0.5 1 1.5



Testing/Using TMD-Factorization

New fitting projects, analogous to collinear case.

Key issue: Maximum amount of data, maximum variety of processes.

— Cyclic process of fitting and predicting. Analogous to collinear factorization.

* Much already available:
— DY, Z/W in pp, pA
— DY,Z/Winpp
— SIDIS
— e+ e- to back-to-back hadrons.

Isolate interesting non-perturbative contributions.

— E.g., compare intrinsic transverse momentum of sea and valence quarks.
(E.g., Compare unpolarized pp and pp.)

— Extraction of model parameters.

Comparing alternative TMD formalisms (e.g. SCET, small-x, etc.)
— What are the distinctive different phenomenological predictions?
— What is predicted to be universal vs. non-universal?



Implementation

Focus: TMD part

transition

A 59
: as(Q > Aqep) J E

= as(gr > Aqep)

qr ~ AQCD / s\gr QCD

Agep < qr € Q

Good Approx. Bad Approx.




Momentum Space Evolution

(Coll. with C. Aidala, work in progress)

e Perform all fitting directly in momentum
space, with evolution formulated in
momentum space.

* |solate non-perturbative transverse
momentum dependent contributions at small
Q7
— Intrinsic transverse momentum of sea and valence

quarks in DY.

(Compare unpolarized pp and pp.)



Momentum Space Evolution

(Coll. with C. Aidala, work in progress)

Fy/p, (z1,br; 1, C1) = / d*kr e T PT Fp p (21, ks 11, ()

~

K(bp; p) = /koT e TP K (ks )

%)
aln\/C_FF(xaanuaCF):/d2qTK(qT“LL)Ff/p1(ZB17kT—qT7'LL7<F)
U s 1) = —ic(g(u)) 3(k)
dln,u Ts) = —7YK\g\HW T
d

dlnluFf/Pl (@, k73 1, Cr) = vr(g(1); Cp/1®) Fyypy (2, kr; 11, CR)




Momentum Space Evolution

(Coll. with C. Aidala, work in progress)

* General solutions constructed with a matching
defined in k; space:

b .
b,.(bt) = _ 2 2
( T) \/1 T b%/b?nax k* (kT) — kT\/kmzn + kT
p+(br) = C1 /b p (k) = Ciks
T—700 kr—0
Oés(,u*(bT)) ’ 2 as(Cl/bmax) as(u*(kT)) ; CVS(C’lkmin)
(Transverse coord. space) (Transverse mom. space)

(A. Kulesza, J. Stirling (2001),
R. Ellis, S. Veseli (1997))



Momentum Space Evolution

(Coll. with C. Aidala, work in progress)

* General solutions constructed with a matching
defined in k; space:

b .
b,.(bt) = _ 2 2
( T) \/1 T b%/brznax k* (kT) — kT\/kmzn + kT
p+(br) = C1 /b p (k) = Ciks
T—700 kr—0
Oés(,u*(bT)) ’ ; as(Cl/bmax) O‘s(,u*(kT)) ; CVS(C’lkrnin)
(Transverse coord. space) (Transverse mom. space)

(A. Kulesza, J. Stirling (2001),
(Study evolution of different transverse momentum regions.) - Ellis, 5. Veseli (1997))

Fyrp (w1, ke o, Cr) = FfT/azill (21, ke 1, CF) + F]Ej/osz(ilﬁla ks, Cr)



Momentum Space Evolution

General solution
defined in k; spa

b, (bT)

s (b)

s (N* (bT))

(Transverse coord. spa

(Study evolution of differé

Ff/pl(xlakt;u7CF) =

(Coll. with C. Aidala,

v/ 1+ b2
Cl/b*

bT—>OO

&=

mathematica

-

TXT

DOrunlz

-

J TXT

E866p6GeVxFlnoe
rr

-

J TXT

EB866p5CeVxF1.txt

-

TXT

E866p4GeVxFlnoe
rr

-

TXT

E866p11CeVxF2.tx

_mEEET

unpolfitsThu26201

DOrunlZnoerr

-

XT

E866p7CeVxF1

-

T

CDFrun2Z

-

T

E866p4GeVxF2.txt

-

TXT

E866p13CeVxF2.tx

_work in progress)

TXT

CDFrun2Znoerr

—

TXT

DOrun2Z

-

J TXT

E866p7GeVxFlnoe
rr

-

J TXT

CDFrunlZ.txt

-

TXT

EB66p5CeVxF2.txt

-

TXT

E866p4GeVxF3.txt

DOrun2Znoerr

-

TXT

E866p11GCeVxF1l

-

TXT

CDFrunlZnoerr.txt

-

TXT

EB66p6GeVXF2.txt

-

TXT

EB66p5GeVxXF3.txt

-

XT

CMSZnoerr

-

XT

E866p6GeVxF1

-

XT

E866p4GeVxF1




Thanks!




